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Abstract (en)

During the friction welding stage joint faces of adjoining components (70,70") are rubbed together at high speed with relative movements whose
phases are offset from each other. In a following cooling phase the phases are synchronized and the joint faces aligned precisely towards each
other as the component movements are halted. The center of inertia(P) at the joint face of the first component (70) during the friction welding stage
follows a curved path described by the formulae: i) xp=ApXcosomega t; ii) yp=BpXcos(omega t-delta ). xp and yp are the displacements of P from
the resting position in the x and y directions; Ap and Bp are the amplitudes of displacement in x and y directions; omega is the common circular
frequency of vibrations in both directions; t is time; delta is the phase shift between vibrations in the x and y direction. The center of inertia of the
second component (70') corresponds with that on the first component and during the welding stage follows the same path as P but with an offset
phase. On conclusion of the welding stage both centers of inertia follow a common path as they become aligned. During cooling both points come to
a stop in perfect alignment. When the components are profiles with mitered joints to be welded together to form a closed rectangular frame relative
movements of adjacent joint faces at each joining plane are phase offset during the friction heating stage. At the same time the other end of a
component is subjected to an equal phase vibration. In contrast during cooling the adjacent faces at a joint are subjected to equal phase partial
vibrations and come to a stop while for each component the two ends are subjected to opposing phase part vibrations. An independent claim is also
included for the process equipment which comprises a pair of eccentric shafts on a common axis whose phase position relative to each other during
rotation around the axis can be controlled. Each shaft has a friction welding plate which transfers the eccentric shaft rotation onto two components to
be welded together located between a pair of welding plates.

Abstract (de)

Die Erfindung betrifft ein Verfahren zum Reibschweif3en von zwei an einer Fiigeebene zusammenstoBenden Profilendquerschnitten (Fligeflachen)
von Formteilen, wie insbesondere Profilrahmenabschnitten (70,70'). Die Profilrahmenabschnitte (70,70") sollen im verschwei3ten Zustand offene
oder geschlossene Profilrahmen bilden, wobei wahrend einer zur Erwarmung an einer Fligeebene aneinandersto3enden Fugeflachen benachbarter
Profilrahmenabschnitte (70,70') dienenden Zeitdauer die Fiigeflachen aneinander reiben. Nach Verstreichen einer fir eine VerschweiBung der
Materialien an den Fligeflachen ausreichenden Erwarmungszeit, werden die an der Fligeebene aneinanderstoBenden Fiigeflachen benachbarter
Profilrahmenabschnitte (70,70') wahrend einer der Reibschwei3phase folgenden Abklingphase mit paBformgenau ausgerichtet und dann
miteinander koordiniert zum Stillstand gebracht. Dadurch ergibt sich ein besonders inniger ReibschweiBverbund. Bei der Anwendung auf einen
einen geschlossen Rahmen bildenden Zug von Profilrahmenabschnitten (70,70") werden die an den Fligeebenen im Gehrungsschnittbereich
aneinanderstoBenden Fugeflachen der einzelnen Profilrahmenabschnitte (70,70') wahrend einer Zirkularreibschwei3phase jeweils gegenphasig
zu Schwingungen angeregt, und wéhrend der Abklingphase werden die an den Fligeebenen im Gehrungsschnittbereich aneinandersto3enden
Fugeflachen der einzelnen Profilrahmenabschnitte (70,70') jeweils gleichphasig angeregt und so koordiniert in den Ruhezustand abgebremst.
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